DOCOHEMT BESUHE 



£D Oee 836 



SP 007 807 



AOTHOE 
TITLE 

IMSTITOTIOtJ 
SPOHS AGENCY 

EEPOET HO 
POB DATE 
COMTERCT 
MOTE 

AVAILABLE FROM 



EDES PB'ICE 
DESCEIPTOES 



Keeler, Emmett B. 

Analysis of the Educational Personnel System: IV. 

Teacher Turnover. 

Band Corp., Santa Monica, Calif. 

Department of Health, Educatiotx, and Welfare, 

Washington, D.C. 

E-1325-HEH 

Oct 73 

OEC-0-71-2533 (099) 
63p. 

The Sand Corporation, 1700 Bain Street, Santa Honica, 
California 90406 ($3.00) 

BF-$0.75 HC-$3.15 

Labor Turnover; *Teacher Employmentj ^Teacher 
Persistence; Teacher Eetirement; *Teacher Supply and 
Demand; Teaching Experience 



ABSTEACT 

This report atteiapts to predict the rates of teacher 
turnover in the 1970s, which teachers will leave the professicr, and 
what the effects of turnover will be on the educational personnel 
system. The overall termination rate has varied from six to 1 1 
percent oiyer the last 15 years. An analysis of recent changes in the 
teaching profession is used to modify collected results cn these past 
rates of turnover. The report recommends that administrators should 
not try to prevent the coming surplus of teachers but should be aware 
of it and exploit it. (Author) 
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PREFACE 



Under Contract OEC-0-71-2533 (099) with the U.S, Office of Education, 
The Rand Corporation has been conducting an analysis of the educational 
personnel system in the United States. This is the fourth in a series 
of reports presenting details of Rand's research. The focus in this 
report is on current and future flows out of the teaching force. It 
should be of interest to both educational administrator j and labor 
economists. 

The other reports in this series are: 



David Greenberg and John McCall, Analysis of the Educational 
Personnel System: J. Teacher Mobility in San DiegOj R-1071- 
HEW, January 1973. 

David Greenberg and John McCall, Analysis of the Educational 
Personnel System: II. A Theory of Labor Mobility with Appli-- 
cation to the Teacher Market, R-1270-HEW, August 1973, 

Stephen J. Carroll, Analysis of the Educational Personnel Sys-^ 
tem: III. The Demand for Educational Professionals j R-1308- 
HEW, forthcoming, 

Kenneth F. Ryder, Jr., and Stephen J. Carroll, Analysis of the 
Educational Personnel System: 7. The Supply of Elementary 
and Secondary Teachers^ R-1341-HEW, forthcoming, 

Kenneth F. Ryder, Jr., Analysis of the Educational Personnel 
System: VI. Staffing Patterns in U.S. Local Public Schools^ 
R-1342-HEW, forthcoming, 

David Greenberg ^and JohnVMcCallj Analysis of the Educational 
Personnel Systetn: VII. Teacher htobility in Michigan^ R-1343~ 
HEW, forthcoming, 

Stephen J. Carroll, David Greenberg, Emmet t Keeler, John McCall, 
and Kenneth F. Ryder, Jr,, Analysis of the Educational Person^ 
nel System: VIII. Overview and Surtmary^ K-1344-HEW, forth- 
coming. 
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SUMMARY 



The baby boom of the 1950s has passed through the schools and we 
are no longer faced with the extreme teacher shortages of the past 
decade. The decision made by teachers at the end of each year — to con- 
tinue or to leave — has taken on a new importance. Since the teacher 
force has stopped expanding, the number of teachers that leave deter- 
mines the number that can be hired: All but 5 percent of new hires in 
the 1970s will be to replace terminating teachers. The teachers that 
continue remain the largest component in the supply of teachers. 

This report, one of a series on the market for teachers, is a study 
of that decision* The purpose is to predict how many teachers will 
terminate, who they are, and what the effects of turnover will be on 
the educational personnel system. Such predictions will be important 
to educational policymakers as well as to students trying to decide on 
a career. It may also be important to those school children whose edu- 
cation is upset. (Appendix B shows that high turnover had a small but 
significant negative effect on reading scores in San Diego.) 

The overall termination rate has varied from 6 to 11 percent over 
the last 15 years. A review of past studies of turnover, plus Rand 
work based on Social Security file data, shows that terminations (in 
contrast to transfers) have been far m^Dre influenced by such private 
reasons as children or old age than by job conditions or salary. In 
other words, terminations as a whole cannot really be controlled by 
educational administrators; predictions must be based on teacher demo- 
graphics rather than on economic factors. 

The standard predictive method in this field is simple trend analy- 
sis [l]t but it is not valid here. There is substantial year-to-year 
variation in teirmiriation rates and no consistent trend, but even more • 
important, estimates of future rates must be modified in light of the 
changes in the teaching profession. The most significant change is the 
tremendous expansion of the teaching force in the 1960s, followed by 
declining school enrollments in the 1970s. A concurrent change is the 
improved economic status of teachers. The political and organizational 



strength of teacher groups may allow working teachers to retain their 
economic gains even in the face of a teacher surplus. 

The results in this report indicate that termination rates will 
fall in the next few years because of the youth of the present teaching 
force and the attractiveness — and scarcity — of teaching jobs. But as 
the force ages , the rates should rise back to about 7-10 percent at 
the end of the decade. Since a sharp increase in terminations is un- 
likely, there will be a major surplus of would-be teachers in the 1970s, 
The market will obviously De different from that of the 1960s, but a 
surplus is not a catastrophe. The would-be teachers will have to 
settle for other jobs, but those public and private schools that have 
been unable in the past to attract an adequate staff will benefit. 
Almost all schools should have a good selection of candidates and should 
be able to hold them longer since better positions will not be avail- 
able . 

Although state and federal officials need not try to balance the 
market themselves, they should not exacerbate the problem. They no 
longer have to encourage the production of new teachers, or try to 
reduce overall rates of termination. They might encourage the imagina- 
tive use of would-be teachers in less expensive roles as part~time, 
private, or associate teachers. Although present rates of turnover 
bring a wholesome balance of fresh energy into the schools, some parti- 
cularly unattractive schools have very high levels of turnover. It 
would be better to reduce turnover in these schools by Improving condi- 
tions rather than by awarding hardship pay. 
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I. INTRODUCTION 



This report is one of a series of Rand analyzing the educational 
personnel system from an economic point of view. Our broad concern is 
the supply of and demand for teachers at various levels of the educa- 
tional system. One reason for the study is the change in the teachers* 
market; the demand for teachers has now leveled off after the tremen- 
dous expansion of the 1960s. 

A school or district has four basic manpower pools from which to 
recruit professionals. The largest is the supply of continuing teachers, 
but there are also new graduates, reentering teachers, and transfers. 
The demand for teachers is determined by the number of children to be 
taught, by th^^i desired pupil-teacher ratio, and by school budget."^ 

This report is about the supply of continuing teachers — that is, 
those remaining in their jobs. The decision to stay or to leave deter-- 
mines the size of that supply. Because the interest here is in the 
teaching profession as a whole, rather than in the problems of indivi- 
dual schools, I concentrate on terminations rather than transfers and 

2 

consider migrant teachers as remaining in the profession. 

Section II contains a review of several studies of past rates of 
teacher turnover. One such was based on questionnaires mailed in the 
late 1950s and early 1960s to various school districts and teachers. 
Next I present some original work based on the nationwide 1 percent 
sample of workers covered by Social Security. The longitudinal files 
of the sample enable tracing the work educational personnel were doing 
before and after they taught. Finally, I present some results from 
recent Rand analyses of data from San Diego and Michigan, which show 
that the past termination rate has varied from 6 to 11 percent over 



The supply of new graduates and reentrant teachers are treated in 
[13], migrants in [11] and [14], and the demand for teachers in [12]. 
The overall model of the system and general recommendations are given 
in [15]. 
2 

Because many teachers who take leaves of absence do not return, 
they will be counted as terminations when they go on leave and reenter- 
ing teachers when they return. 
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the last 15 years, but they yield no simple and reliable prediction of 
future trends. Estimates of future rates must account for expected 
changes in the teaching profession. In Section III, I discuss these 
changes, and in Section IV, I give some modified predictions. 

Because a sharp increase in terminations is unlikely, there will be 
a major surplus of would-be teachers in the 1970s. In Section V, I 
discuss how educational administrators should react to that surplus, 
They need not try to balance the market themselves, because the losses 
for young would-be teachers are balanced by gains for less attractive 
schools. However, administrators she aid be aware of the changed market 
and not aggravate the situation. 



i 

i 

1 

i 
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II, STUDIES OF PAST TEACHER TURl^OVER . 

Future rates of teacher turnover are best considered in light of 
the rates in the recent past. The best studit^s of teacher terminations 
in the expanding teacher market of the last 15 years are [2, 3, 4, and 
5], based on surveys conducted by the U.S. Office of Education and 
the National Education Association, and Rand work on the 1 percent 
.Kjample of workers covered by Social Security in primary and secondary 
education. The problem with the OE and NEA studies is nonresponse. 
It is likely that the districts or teachers who did not respond to the 
questionnaires are systematically different from those who did. The 
problem with the Social Security file is coverage. As discussed in 
Appendix D, not all teachers are covered by Social Security, so that a 
teacher transferring to a noncovered school will be oeen as terminating. 
Fortunately, the biases in both sets of results should not be too large, 
and as will be seen, the results are in reasonable agreement. Finally, 
the data from recent analyses of the San Diego and Michigan teachers 
are complete, and the only problem is in how closely national termina- 
tion rates are approximated by the rates at these two places. 

THE QUESTIONNAIRE STUDIES 

The Office of Education studies were based on a survey of a strati- 
fied sample of over 2000 school districts in 1957 and 1959. Table 1 
gives the major results of the 1959 study by Lindenfeld, which was more 
detailed. The rate of termination (separations minus transfers) can 
be computed to be 8.1 percent. This figure has been used ever since 
in the NEA predictions of teacher supply and demand. Besides giving 
the gross rates, the studies also showed that the termination rate is 
not greatly related to such seemingly important economic factors as 
salaries or the pupil-teacher ratio. They noted that the rates of 
transfer in and out of districts were greater for small districts. 
Undoubtedly, the reason for this is that internal transfers are not so 
available in the smaller districts. 
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Table 1 

TEACHING STAFF CHANGES IN PUBLIC ELEMENTARY AND 
SECOI^DARY SCHOOLS BY SEX, 
FALL 1959 TO FALL 1960 [2] 



Teaching Staff Numbers 



Total 



Men 



Women Total 



(thousands) 



Men 



Women 



Stciff, Opening of Classes 

Fall 1959 
Fall 1960 



1.439.5 430.7 1,008.7 100.0 

1.488.6 455.5 1,033.0 



100.0 100.0 



Staff Changes, Fall 1959 
to Fall 1960 



Total accessions 


242. 


3 


78.9 


163.3 


16.8 


18.3 


16.2 


Entering 


109. 


3 


39.1 


70.3 


45.0^ 


50.0^ 


43.0^ 


Reentering 


55. 


8 


12.8 


43.0 


23.0 


16.0 


26.0 


Transferring 


77. 


0 


27.0 


50.0 


32.0 


34.0 


31.0 


Total separations 


193. 


2 


54.2 


139.0 


13.4 


12.6 


13.8 


On leave of absence 


16. 


6 


2.9 


13.8 


9.0^ 


5.0^ 


10.0^ 


Retired 


16. 


3 


2.6 


13.8 


8.0 


5.0 


10.0 


Deceased 


3. 


1 


1.1 


2.1 


2.0 


2.0 


2.0 


Dismissed 


24. 


4 


10.5 


13.9 


13.0 


19.0 


10.0 


Changed to nonteachlng 
















job In same district 


6. 


0 


3.6 


2.4 


3.0 


7.0 


2.0 


Transfers 


77. 


0 


27.0 


50.0 


40.0 


50.0 


36.0 


Other separations 


49. 


6 


6.6 


43.0 


26.0 


14.0 


31.0 



Percent of accessions. 
'^Percent of separations. 
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The NEA studies were based on questionnaires mailed to a stratified 
sample of about 2000 teachers. The response rate was quite good, over 
90 percent. The teachers were asked why they decided to terminate. 
Economic reasons — better conditions, salary, or choice of advancement- 
accounted for 30 percent of transfers^ but only 6 percent of tevminees 
said they went into a better job. The rest cited such personal reasons 
as family responsibility or retirement. Table 2 summarizes the results 
from all these questionnaire studies. With the exception of 1957-1958, 
the rates are quite stable. 



Table 2 

NET LOSS TO THE PROFESSION—SEPARATIONS AND TRANSFERS 

(percent) 





1955-56 


1957-58 


1959-60 


1964- 


65 1965-66 




14] 


12] 


£2] 


15] 


15] 


Holdover 


85 


79 


84 


81 


85 


Accessions 


15 


21 


16 


19 


15 


Enter and reenter 


9 


16 


11 


12 


9 


Transfers 


6 


6 


5 


7 


6 


Terminations 


7 


11.2 


8.1 


9 


7 



SOCIAL SECURITY SUBFILE RESULTS ON TERIIINATIQNS 

The Rand primary and secoadary education subfile is a 1 percent 
sample of the covered wage earners in the primary and secondary educa- 
tion field for the years 1962-1966. It is described in detail in Appen- 
dix D. The Social Security file has extensive information on salary 
and work before and after teaching, and we hoped to use it to test the 
relative importance in terminations of economic factors rather than 
such personal factors as age and sex. There are several problems in 
using it to investigate turnover. The actual work performed is not 
reported, only that the employer was in primary and secondary education. 
Full-tima teachers must be selected from other educational workers — 
janitors, secretaries, nurses or administrators — by means of salary. 
A teacher was defined to be anyone who made more than $600 per quarter 



-6- 



in primary or secondary education for two consecutive quarters. Unfor- 
tunately, some part-time teachers and other school staff will be in- 
cluded, and a few low-paid full-time teachers will be excluded. 

Another problem, discussed at length in Appendix D, is found in 
states that do not have complete Social Security coverage of teachers, 
A person who leaves a covered for an uncovered teaching position will 
be recorded as a terminee. This does not seem to be too various, since 
most moves are made within states, and an overwhelming majority of 
teachers nationwide are covered.^ 

Finally, persons were said to be teaching in a particular year if 

they made more than $X in primary and secondary education in the first 
2 

quarter. They were called terminees if they made less than $300 in 
education in the first quarter of the next year. 

Table 3 shows the importance of demographic factors on terminations. 
The termination rates are quite stable through these years, with old 
people and young women the mosc likely to terrainate» The NEA results, 
indicating personal reasons as the major cause for leaving the profes- 
sion, are confirmed. The questionnaire rates are generally lower than 
those given in the cross tabulations. The tabulated rates are slight 
overestimates because of the coverage problem and because included 

subprof essionals will probably have larger termination rates than 
3 

teachers. In addition, the Social Security "terminators" include 
teachers taking leaves of absence. These make up about 30 percent of 
teachers who stop working. With these two adjustments, the Social 
Security estimates of termination rates are from 7 to 8 percent. 



In 1967, [7] reports that 1.5 percent of the teachers moved to 
another state. Since over 80 percent of the teachers are covered, less 
than .3 percent of the teachers who still teach should disappear from 
the Social Security records. 
2 

The minimum cutoff point was derived from 10th percentile salary 
of young, full-time workers. The actual formula was X ^ 700 + 50 • 
(year minus 1962) + 100 (if not in South) + 100 (if West or North 
Atlantic) . 
3 

Tn addition to the approximately one-half percent of teachers trans- 
ferring to uncovered emplojrment, there may be problems with changed 
Social Security numbers. In unpublished recent work, I estimated that 
one-half percent of teachers' numbers may be changed or misrecorded. 
Therefore, the total over estimate of Table 3 may be about 1 percent. 



Table 3 

TEACHERS WHO TERMINATED, BY DATE OF BIRTH AND SEX, 1963-1966 

(percent) 



uSiZe. or 








1 Qf^L 




xyo J 




xyoD 


Birth 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Before 
1901 


16 


19 


21 


21 


24 


24 


23 


20 


1902-14 


5 


4 


7 


5 


5 


6 


4 


6 


1915-24 


3 


5 


8 


5 


7 


5 


5 


6 


1925-34 


4 


17 


7 


12 


8 


9 


8 


9 


After 
1935 


12 


22 


12 


26 


13 


22 


12 


21 


Total Percent 
by Sex 6 


11 


9 


12 


9 


11 


8 


11 



So far, this is just the conventional wisdom — teachers quit because 
they are too old, or because they get married and have children. I 
next used regression techniques to see if any other information on the 
Social Security file could help to predict terminees. Such techniques 
weigh the importance of different possible causes. The variable to 
explain is the decision to terminate, signified by a 1 if they termi- 
nate, and 0 otherwise. The explanatory variables Included all those 
I thought might be important and for which the file contained data: 
age, a dummy for over 61; youth, a linear function that sloped down to 
zero at age 39; fertility, the probability of a woman of a given age 
bearing children based on data in the yearly population surveys; race; 
sex; size of school district; the logarithm of salary; and experience, 
a dummy that was one if the teacher was. not a new hire. Prallmlnary 
testing showed that two other explanatory variables— the iTCglon of the 
country and whether the teacher was teaching three years ago — were 
insignif ic£int , so they were left out of the final estimates. The final 
model is: 



Since Social Security data do not record marital status or when 
children are born, all women of a given age must be given the sama 
probability. 
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Termination = + a^^ • Age + • Youth + • Fertility + • Race 

+ pt^ • Sex + • District Size + • Log Salary 

+ • Experience, 
o 

For the years 1963-1966, the decision to terminate was regressed 
against the eight variables discussed above. Four of the variables 
were consistently important — fertility, age, youth, and salary. Race, 
sex, the size of the school district, and whether the terminee was a 
new hire added very little to the explanatory power of the model. The 
salary variable was significant, but the effect on rates of termination 
was small; people with 15 percent higher salaries have rates of termina- 
tion 1 percent lower when the other factors are controlled for. 

Table 4 shows the regression results. The multiple correlation 
coef f icient'j^'R, is low even with all eight explanatory variables In- 
cluded because the regression is on individual actions and the termina- 
tion rate is low even for the most termination-prone groups. 

Table 4 

MULTIPLE F^.GRESSION ON RATES OF TERMINATION 





Termination 


Age 


Youth 


Fertility 


Log Salary 




Year 


Rate 


1 


"2 


"3 




R 


1963 


8.9 


.18 


.031 


.72 


-0.55 


.26 






(.02)^ 


(.015) 


(.13) 


(.021) 




1964 


10.3 


.15 


.056 


.56 


- .05 


.24 






(.02) 


(.016) 


(.15) 


(.02) 




1965 


9.7 


.15 


.055 


.32 


- .08 


.21 






(.02) 


(.015) 


(.14) 


(.02) 




1966 


9.2 


.14 


.052 


.5 


r .02 


.21 






(.02). 


(.015) 


(.15) 


(.02) 





Standard errors are in parentheses* 



The two most Important variables are age and fertility. Teachers are 
divided into the termination-prone groups — old people and young women — 
20 percent of whom leave; and others, five percent of whom leave. 
Such information can be used to predict how much effect retraining dif- 
ferent groups of teachers will have on schools, and also what effects 
changes in teacher demography will have on the total rates of termina- 
tion. 

WHAT DO PEOPLE WHO LEAVE TEACHING DO NEXT? 

The Social Security file disclosed the next year's occupations of 
the people who left teaching during the period 1962-1965. Table 5 
shows their occupations and Table 6 shows the changes in their salaries. 
Most terminees did not work in the next year, suggesting again that 
higher pay in teaching relative to other jobs will not have much effect 
on termination rates. Of the people who left teaching, especially the 
women, most did so for noneconomic reasons.^ 

These tables show that men are more likely to stay employed than 

women and are more able to find higher paying jobs. Very few women 

found substantially better paying jobs. Differences by sex seem more 

important than differences by race, but blacks are somewhat more likely 

to stay employed. When the* terminees were divided into age groups, 

young men were more likely to go into the manufacturing ana service 

industries, middle-aged men and all women generally remained in profes- 

2 

:^ional jobs, and old men and women rarely took another job. 

RECENT TURNOVER RESULTS 

A recent analysis of data on San Diego schools [11] confirms that 
personal characteristics of the teacher, rather than economic conditions, 
are the best predictors of terminations. The data included measures 
of the presumed attractiveness of schools to teachers: the percent of 



The present tighter market for teachers makes terminating less 
attractive for teachers who cannot get a leave of absence. At the time 
of these data, such teachers could freely reenter. 
2 

The unemployment dates, especially for men, may seem high, but they 
include people going back to school or taking an uncovered job. 
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Table 5 

\;ilalT do Pi:oin.i: ;;iio lkavk ThAcniNG do tiie next year 



Total 
Number 

Other in Sample 

No Ilanuiac- iiier- Prof es- Educa- Govern- VJho Left 







Job 


taring 


vice 


sional 


tional 


ment 


Teaching 


Black 


male 


43.7 


9.7 


17.5 


10.7 


9. 7 


8.7 


103 


Black 


female 


73.0 


1.0 


4.0 


7.1 


4.0 


10. 7 


196 


VAjitc 


male 


53.6 


9.6 


1 J.8 


5.9 


9.6 


7.5 


239 


White 


female 


R5.5 


1.4 


i.9 


2.6 


3.0 


5.6 


427 



Table 6 

SALARY DIFFERENTIAL FROM PREVIOUS YEAR'S TEACHING JOB 

(percent) 









Lost more than 




Gained more than 






No Job 


$800 


-$800 + $800 


$800 


Black 


male 


43.7 


31.0 


10.7 


14.6 


Black 


female 


73.0 


16.8 


6.1 


4.1 


V/hite 


male 


53.6 


20.6 


10.9 


14.8 


Vfljite 


female 


85.5 


8.0 


4.8 


1.6 



families on welfare, reading scores, and a subjective ranking of ease 
of administration given by a panel of superintendents. Only at the 
senior liigh scliool level did attractiveness have any observable effect 
on terminations, although most transfers were from unattractive to 
attractive schools, San Diego is in some ways ahead of its time in 
that after massive growtli in the 1960s enrollments had already started 
to fall in 1970, the year under study. Its teacher force is younger 
than average. 

The San Diego data also included teacht r-supplied reasons for termi- 
nation. Table 7 shows these reasons, together with the results from 
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Table 7 

DISTRIBUTION OF TERIIINATiriG TEACHERS BY REASON 





C Q ri 

oan 
Diego 
1970^ 


unx L 
states 
1967° 


United 

Q f 9 f- o c 

1966'^ 
(Planned) 


United 

1971^^ 
(Planned) 


United 

1962-^ 
1965 


Rate of termination 


4.9 


4.2-7. 


5 8.8 


10.5 


10 


Reas on for termination 












Retirement 


33 


29 


17 


21 


20 


Children and homamaking 


27 


21 


33 


30 


- 


Return to school 


8 


,15 


19 


13 




Job outside education 


8 


16 


17 


20 


12 


Promotion 


4 










Dismissal 


3 




5 


3 




Death, illness 


7 


11 








Other 


10 


8 


9 


13 




Leave of absence 


1.4 


2,0 


Included 


Included 


Included 



[11, p. 4?]. Data have been adjusted to account for the 8 per- 
cent of terminees from San Diego who transferred to another district. 
The 27 percent who said that they moved or Husband moved were assumed 
to divide as follows: 10 percent transferred to another terrhing job, 
5 percent went to children and homemaking, 2 percent retired > 1 per- 
cent returned to school, 2 percent went to jobs outside education, 7 
percent were out for just one year (a kind of leave of absence). 

^[7]. Another 3.3 percent were separated, location not known. 
Most of these probably terminated and moved. Promoted teachers were 
considered to be holdovers. 

[8J. These figures include leaves of absence. Since these are 
plans, there is no death or illness. Promoted teachers are counted 
as holdovers. 

^My own unpublished work on the Rand Social Security file of workers 
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some NEA surveys. There is good agreement and stability in the answers, 
particularly since most of leaves of absence are taken by women to have 
and to raise children. The San Diego data had a category "husband 
moved/* which the others did not, and which was quite important in this 
Navy-oriented town. As the market gets tighter, many women who would 
like to transfer will be simply unable to find a teaching job in their 
new location. 

Unpublished work on the Michigan schools shows that 30 percent of 
the people teaching in 1968 terminated before 1971. This four-year 
rate is equivalent to a one-year rate of about 10 percent, because 
experienced teachers are less likely to quit. 

A multiple regression of the Michigan terminations on school and 
teacher characteristics showed that personal characteristics — female 
under 30, and male or female over 53 — were most important; but coming 
from out of state, and a decline in SES of students and reading scores 
also raised terminations significantly. A higher salary and a master's 
degree had a small but significant effect in reducing terminations. 
The school *s level, location, and absolute level of SES or reading 
scores were not significant. 
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III, CHANGES IN TIIE TEACHING PROFESSION 



The estimates of teacher termination from the past 15 years must 
be modified for future prediction in the light of major changes that 
have occurred in the teaching profession. In fact, these changes will 
have a great effect on most aspects of the educational personnel system 
in the 1970s. 

The rapid expansion of the teaching force in the 1960s, caused by 
the preceding baby boom, brought in many new teachers who made the pro- 
fession younger on average and more professional. Economic status and 
teaching conditions have improved because of the high demand for teach- 
ers, continued urbanization, consolidation of smaller schools, and the 
emergence of professional teachers' organizations as a powerful force.^ 
These two factors combined to push education's share of GNP from 4-1/2 
percent in i960 to 6-1/2 in 1970. But the baby boom ended, declining 
enrollmentc^^ quickly transformed the shortage of teachers into a surplus 
and that trend will continue through the 1970s. 

TEACHER DEMOGRAPHY 

Throughout the 1960s, the schools continued to feel the effect of 
the baby boom of the 1950s. Although 1961 was the peak year for births 
the effect on the schools was naturally delayed — the peak elementary 
enrollment was in 1969, and peak secondary enrollment will probably 
occur in 1973. Education received additional emphasis through Sputnik 
(a large factor in the National Defense and Education Act of 1958) and 
the War on Poverty, which relied heavily on educational programs such 
as the Elementary and Secondary Education Act of 1965. 

Table 8 shows the growth of the elementary and secondary instruc- 
tional staff over the last 15 years. The average annual gain was over 
A percent with the bulk consisting of recent graduates of liberal arts 
or teaching programs. As shown in Table 9, teachers today are younger 
and less experienced but better educated than they were ten years ago. 



Many details of the changes can be found in [6]. 
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Table 8 





NUIIBERS 


AND SALARIES OF 


INSTRUCTIONAL 


STAFF 






Percent Gain 






School 


Staff 


Over Previous 


Average School Year Salary 


Year 


(thousands) 


^ Year 


(current $) ^ 


(constant 1959 $^ 


1957-58 


1,356 




4,720 


4,862 


1962-63 


1,651 




5,921 


5,743 


1963-64 


1,717 


4.0 


6,240 


5,928 


1964-65 


1,797 


4.7 


D , HO J 




1965-66 


1,884 


4.9 


6,935 


6,380 


1966-67 


1,980 


5.1 


7,129 


6,345 


1967-68 


2,071 


4.6 


7,630 


6,630 


1968-69 


2,159 


4.2 


8,272 


6,783 


1969-70 


2,253 


4.4 


9,047 


7,057 


1970-71 


2,297 


1.9 


9,698 


7,166 


1971-72 


2,332 


1.5 


10,213 


7,348 


1972-73 


2,350 


0.8 


10,643 


7,340 



^EA research estimates. 



[16]. Instructional staff includes teachers, supervisors, princi- 
pals, librarians, counselors, and related instructional workers. 
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Table 9 

PUBLIC SCHOOL TEACHERS' EDUCATION, EXPERIENCE, AND AGE 16] 

(percent) 



1961 1966 1971 



Highest Degree Hald 



Less than bachelor's degree 14.6 7.0 2,9 

Bachelor's degree 61.9 69.6 69.6 

Master's degree or six years 

of schooling 23.1 23.2 27.1 

Doctor's degree 0.4 0.1 0.4 



Median Years of Experience 
Total years of experience 



All teachers 


11. 


,0 


8.0 


8.0 


Men 


7. 


,1 


6.5 


8.0 


Wonven 


14, 


.2 


10.0 


8.0 



Median Age 



All teachers 

Men 

Women 



40.0 
33.6 
45.5 



36.0 
33.0 
40.0 



35.0 
33.0 
37.0 
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The other major trend noticeable in Table 9 is a blurring of the dis- 
tinction between the career experiences of men and women, reflecting 
the increasing propensity of married women to work and the retirement 
of many women who had devoted their lives to teaching. 

The number of teachers employed in the public schools is (by defini- 
tion) the product of the number of students of school age, their rate 
of enrollment, and the ratio of instructional staff to students. Be- 
cause of the lag between birth and school attendance, we already know 
the numbers of potential school children for the rest of the 1970s, 
Enrollment rates for children 6-15 are already 99 percent, so further 
expansion can come only from those 16-19 (about 80 percent enrolled) or 
preschoolers. Five-year-olds already have about an 80 percent enroll- 
ment rate, but a large one-shot addition to school enrollments could 
come if school age were extended down to three- or four-year-olds on 
a widespread basis Barring this, school enrollments will decline 

slowly over the rest of the decade in the elementary and secondary 
2 

schools. The number of pupils per staff member fell from 24 to 20 in 
the decade. Part of the decrease is due to the ESEA, which provided 
fxinds for about 100,000 extra teachers of disadvantaged students; 
part is due to the aging of school populations (secondary schools have 
a lower pupil-staff ratio than do elementary); and about half reflects 
an effort at all levels to improve schools by lowering the ratio. 



TEACHER SALARIES AND ORGANIZATION 

The shortage of teachers combined with the high expectations for 

education contributed to a large increase in teacher salaries in the 

1960s. Teachers' real purchasing power increased over 30 percent, and 

3 

by 1971 the mean family income of married teachers was over $17,000. 



Nonpublic schools are a possible source of mere students (10 per- 
cent of total pupil enrollment) but they would also provide teachers. 
2 

At the same time the oldest postwar babies are now in their mid- 
20s and are flooding the labor markets. 
3 

[6]. As shown in Appendix C, teachers, especially male teachers, 
pick up extra money in sunmer jobs and in second jobs such as coaching 
or bus driving in the school year. 



Table 8 showed the increase both in monay and in constant value terms. 
With teacher shortages becoming less acute, the rate of salary increases 
has slowed, despite the growing adoption of collective bargaining be- 
tween teacher organizations and school districts. The main reason for 
the increase was the shortage of teachers caused by increased enroll- 
ments, but a higher regard for education and the increased educational 
qualifications of the teaching force were also important. 

Two other long-term factors also acted to increase salaries and 
professionalism of teachers, the continued urbanization of the national 
population and the consolidation of small rural schools. Table 10 
shows the dramatic fall in the number of elementary schools, especially 
one-teacher schools. It also shows how the suburbs have increased 
their share of national population at the expense of poorer rural areas 
and towns. ^ The poorest paid, most isolated sector of the teaching 

force has been shrinking, and the best paid and most professional sector 

2 

has been dramatically increasing. 



Table 10 

URBANIZATION AND CONSOLIDATION OF RURAL SCHOOLS 





1950 


1960 


1970 


Number of elementary schools (thousands) 


128 


92 


67 


Elementary schools with one teacher (thousands) 


60 


20 


2 


Central city (percent of national population) 


32 


32 


32 


Suburbs (percent of national population) 


14 


21 


27 


Towns (percent of national population) 


18 


16 


15 


Rural (percent of national population) 


36 


30 


26 



Growth states such as Arizona, Florida, and California have much 
higher salaries than declining states like Arkansas, the Dakotas, and 
West Virginia. 
2 

Some of the difference between urban and rural salaries is related 
to living costs that are at least 10 percent higher in the city, but 
most of the difference represents a real gain by the urban teacher. 
In 1960, districts with 1-49 teachers had mean salaries of $4707. Dis- 
tricts with 250(>f teachers had mean salaries of $6400. 



Will school budgets continue to rise in the face of declining en- 
rollments and dissatisfaction with high local taxes, and will school 
administrators spend their money on a relatively small number of highly 
paid teachers or on a lar^,er number of less well paid teachers? Al- 
though jobs are highly sought after in many places and salary increases 
have recently slowed, school budgets will likely continue to expand, 
and the increased revenues will go to higher salaries for those people 
who have teaching jobs instead of into hiring more would— be teachers 
who do not have jobs. 

Table 11 shows that the level of the government's share of school 
support has changed very little since the passage of the Elementary 
and Secondary Education Act of 1965. In the decade covered by that 
table, education expenditures climbed from 4-1/2 to 6-1/2 percent of 
gross national product. This increase has recently put a number of 
school systems under severe financial pressure. However, revenue shar- 
ing has relieved many state financial crises and may eventually reduce 
the schools' reliance on the property tax as a means of financing. 
The substitution of a less direct method of financing should make citi- 
zens more amenable to rises in expenditures on education. Although 
recent court decisions have indicated that absolute equality of school 
financing is not a constitutional right, Sevrano and other decisions 
should lead to some equalization of school expenditures between richer 
and poorer districts. Most likely this equalization will come because 
the poorer districts increase their expenditures rather than because 
the richer districts decrease theirs. These decisions will probably 
also increase the state share of school financing, which again should 
make higher expenditures more likely. Finally, teachers' organizations 
have b€!gun to take a more direct interest in school board elections. 
Their numbers and concentrated wants should make them very influential 
at the local level 



Other municipal employees have done well, but teachers have several 
particular advantages. They constitute more than half of state and 
local employees. A mayor or city councillor naist appeal to a variety 
of local interest groups, but the school board will generally face only 
one organized group, the teachers. However, a teachers^ strike Is 
probably not as devastating as a police or firemen's strike. 
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Table 11 

Vim*' 

PERCENT OF REVENUE RECEIVED FROM FEDERAL, STATE, AND 
LOCAL SOURCES FOR PUBLIC ELEMENTARY AND 
SECONDARY SCHOOLS [8] 



Years 


Federal 


State 


Local 


1961-62 


4.3 


38.7 


56.9 


1963-64 


4.4 


39.3 


56.4 


1965-66 


7.9 


39.1 


53.0 


1967-68 


8.8 


38.5 


52.3 


1969-70 


7.2 


40.9 


51.8 


1971-72 


7.1 


40.9 


52.0 



If teachers are able to place their candidates on the local school 
boards, salary schedules as a whole will continue to rise, perhaps more 
slowly than in the past decade. Furtheirmore , because of the form of 
the salary schedules now in effect, teachers' salaries will automati- 
cally rise a great deal, as today's teachers hold on to their jobs and 
the whole teaching force ages. The 1965 NEA book Profiles of Exoellenoe 
has a number of recommendations about salary schedules that the organi- 
zation has successfully persuaded many school districts to adopt. 
Suppose that in the next few years schools with this type of salary 
schedule have declining enrollments and do no hiring. In five years, 
teachers will average about 2-1/2 annual experience increments 



Profiles in Exoellenoe says the superior school has a written 
salary schedule, which is reviewed annually and revised with the consul- 
tative resources of county, state, and national organizations called 
upon as needed. No distinction is made in the schedule among staff 
members on the basis of grade level, subject taught, or teacher perfor- 
mance. The maximum salary attainable for a master's degree or five 
years of preparation is at least 100 percent above the bachelor's de- 
gree minimum. The schedule recongnizes the bachelor's degree, master's 
degree, sixth year of schooling, seventh year, and earned doctorate. 
Differentials for each additional year's preparation are at least 10 
percent of the bachelor's degree base at minimum and 20 percent at maxi- 
mum. The amount of annual increments in each preparation level aver- 
ages at least 8 percent of the bachelor's degree minimum. The schedule 
contains 10 to 12 annual increments at the master's degree or sixth- 
year level, exclusive of long service increments. 
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(currently eight years of experience is the median, so much of the staff 
will already be at the maximum level) . Suppose also that each teacher 
improves his education by one year. Then, relative to the bachelor's 
minimum, the whole force will gain an average of 2-1/2 x 8 percent for 
experience and 20 percent for education, a total of 40 percent of the 
bachelor's degree minimum. Based on 1971 estimates of mean ualary and 
mean bachelor's degree minimum, this gain represents a 30 percent in- 
crease in teacher's salaries, and a 15 percent increase in total expendi- 
tures on education."^ This is not inflation but merely marks the aging 
of the teaching force back to a normal level. The effects of a hiring 
freeze will be to increase expenditures on teachers' salaries anyway. 
However, unless the base salary rises as well, the increase could be 
largely offset by continuing inflation. 

Performance contracting and voucher experiments have been suggested 
and experimented with as methods to hold down costs and increase the 
responsiveness of the public schools. Since teachers are the most ex- 
pensive part of the school budget, such methods tend to rely on the 
substitution of less expensive resources — equipment or teacher's aides — 
for teachers. Also, with a surplus of teachers, private contractors 
will probably be able to pay less for the teachers they employ. Teacher 
organizations have welcomed volunteer aides, or even paid aides if they 
are added to current staffing patterns, but they have strongly resisted 
substitution of aides for teachers. Even so, use of aides has greatly 
Increased in the past few years, and the issue will be a major test 
for teacher organizations in the 1970s. 

The increased numbers of blacks and men entering teaching will 
probably not have much effect on overall instructional expenditures. 
Although blacks' salaries have historically lagged behind whites', and 
women's salaries behind men's, the causes of the differentials will be 
weakened for new teachers. The main reason blacks have lagged behind 
whites has been their concentration in poor rural southern school 



In [8], the mean bachelor's minimum salary is given as $7,061. 
In [6] the mean contract salary ij given as $9,260. In [1], the instruc- 
tional staff's share of current expenditures is given as 62 percent, 
and of total expenditures as 50 percent. 
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districts. Over the last decade, salaries in these districts have been 
catching up, and the richer urban districts have been hiring blacks. 
Men continue to earn mere than womeu, but most of this differencial 
relates to outside jobs and does not affect school expenditures. Appen- 
dix C is a detailed analysis of teacher income differentials in the 
1960 Census. 

In summary, institutional and political forces pushing salaries 
higher will overcome the downward pull of the teacher surplus. Although 
the salary rise may not be as fast as in the 1960s, teachers should at 
least be able to hold their own. 

For a number of reasons, teachers will retire ycunger. First, 
teacher militancy and political interest should result in improved pen- 
sions, starting earlier. Better pensions are often a successful com- 
promise in struggles between local governments and municipal employees' 
unions. The city cannot use current financial pressures as an excuse 
to reject pensions. The benefits of pensions are real to the teachers, 
but current officials escape blame because the costs are deferred. 
Second, as old people become more numerous and politically Important, 
the trend of revising Social I ecurity regulations to permit earlier 
retirement should continue.^ In San Diego in 1970, almost half of the 
retiring teachers were under 6>. . Such relatively young retirees will 
become more and more typical as time goes by. 



Since 1965, Social Security benefits paid to people who retired 
before age 65 have increased from 30 to almost 50 percent. 
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IV. PREDICTIONS 



Falling school enrollments and the likelihood of continuing high 
salaries will mean that the ratps of new hires will be low lr» the 1970s. 
Teaching will remain an attractive occupation, and a teaching job will 
be a choice good. The work is meaningful, pay is fairly good, and 
vacations are long. The studies of termination shoiw that personal 
rather than economic reasons motivate most terminefis. Table 12 lists 
the most important reasons with their approximate mid-60s proportions 
of terminations.^ 

Although I have argued that the age for retirement should be lower 
J.n the future, the teaching force now has a median age of only 35. As 
the flow of new people dries up the force will age, so the drop in 
retirements will be only temporary and retirements in the late 1970s 
and 1980s should be qu tte hip'u If the number of children desired by 
women continues to drop, and teaching remains attractive, fewer and 
fewer teachers will choose to be full-time housewives for very long. 



Table 12 
TERMINATION TRENDS BY CAUSE 



Cause of Termination 


Proportion 
(percent) 


Predicted Trend 


Retirement, death, illness 


30 


lower, but higher 
in late 70s 


Children or other home 
responsibilities 


25 


lower 


Other personal reasons: 
School , t ravel , rest 
Moved or husband moved 


15 
10 


same 
higher 


Nonteaching Job in education 


10 


same 


Job outside of education 


10 


higher 



Estimates derived from Social Security files, [5], and [7J. 
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This is part of a long-term trend toward more working wives. If such 
social services as day care centers become widespread, it will reduce 
housewife termination even more. The question of mobility is mixed: 
More people move each year, but it may be in part because of the youth 
of the national population* As teachers' jobs become scarcer, a family 
will have to think twice before a wife gives up a well-paying teaching 
Job to follow her husband to a slightly better job. Although fewer 
teachers may be moving, the proportion of terminations due to moving 
will rise, because those teachers who do move will be much less success 
ful in finding a new job* 

In the category of other personal reasons, too, the tightness of 
the teacher market should b^ance or even override national tendencies 
for more nonworking adult years. The number of teachers getting jobs 
outside of education will rise, since people who would previously have 
transferred — because of moving or dissatisfaction with their current 
school — will no longer be able to find new teaching jobs. Also as more 
opportunities for women develop outside of teaching, women teachers 
will take advantage of them. 

In sum, the overall rates of termination will fall because of the 
attractiveness of teaching jobs, the perceived difficulty of regaining 
a lost job, and the youth of the present force. In the 19608 the 
termination rates varied from about 7 to 10 percent. The effect of the 
factors listed here should be lowered rates to about 3 to 8 percent in 
the next few years, rising to 7 to 10 percent by 1980. 



According to [23], the number of working wives rose from 30 percen 
in 1960 to 40 percent in 1970. 
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V. CONCLUSIONS 



Evidence from several outside studies and Rand research have been 
combined in an investigation of teacher terminations—in particular, 
how many teachers will terminate, which gro\>5)s are especially prone 
to do so, and wliat reasons they have* The agreement among various 
studies is not perfect but is close enough to permit drawing a few con- 
clusions with confidence* 

o The major reasons for termination concern the private lives 
of teachers rather tlian job conditions or salaries making 
terminations difficult to control* 

o The rates have fluctuated from 6 to 10 percent in the 19608* 
This is a large variation and no trend is apparent* 

o It is most unlikely there will be sharp increases in termi- 
nations during the 1970s* Because of the number of young 
people entering the teacher market, falling school enroll- 
ments, and protective arrangements of working teachers, 
there will very likely be a lai'ge surplus of would-^be 
teachers* 

The surplus of teachers causes a completely different situation 
from the extreme shortages that prevailed in the early 19608, and state 
and federal officials should be aware of the new situation* Although 
they do not have to balance the market themselves, they should not 
aggravate the imbalance* They no longer have to encourage the produc- 
tion of new teachers nor should they try to reduce the rates of tcrwina- 
tion* It will be more efficient to retrain those currently teaching 
than to train rew college students* 

One possibility with a r^urplus market is to try to influence which 
groups remain in and which leave the teaching profession* Although 
terminations occur among specific groups of people— young mothers ^d 
older teachers — for reai$ons beyond administrative control, programs 
could nevertheless be tailored to these groups* Day-care centers i^ight 
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reduce the terminations of young xaothers, for example. And early retire- 
ment plans, part-time teaching, or referral of older teachers to less 
physically demanding Jobs might increase their flow out of the profes- 
sion, thus keeping the age of the teaching force more balanced than it 
would normally be with a low rate of turnover* 

Salary changes are not a practical means of controlling the rate 
of turnover. Because of the organizational strength of teachers, wages 
cannot be adjusted sharply downward, and rising wages would not reduce 
terminations very much*^ In i^ny case, financial constraints may make 
it difficult to increase the number of full-time, full-paid teachers 
Riuch. However, many people taight want to work for less oL the day, or 
for less pay* Jobs as part-time teachers or teacher's aides might be 
attractive for them, and they could be more effective than full-time 
teachers sinc«e they would not be as tired. 

In fact, the picture is not as bleak as it might at first seen« 

The surplus teachers will get Jobs in different fields: Last year un- 

2 

employment was very low among new graduates %d.th education majors. 
Although these people might well have been teaching if they had gradu- 
ated ten years ago, two years later a third of them would have quit or 
been dismissed. (This is not to ignore their frustration; it is easy 
to find young people today who really want to te/ich end ^ra iM>t getting 
the chance.) 

The market for teachers is in fact two-sided: The difficulties 
that would«>be teachers experience in getting Jobs are balanced by t^he 
benefits to those schools, public a;nd private, that have been unable 
in the past to attract an adequate staff. In the future, alsK)st all 
local school administrators w^ii have a good selection of candidates 
and should be able to hold on to them longer. 

It is neither practical taox essential to use tenrlnations as a 
major instrument of educational personnel policy. One cannot determine 
who the good teachers are by looking at their group characteristics, 



The regression coefficient for salary in 1963 shows that it would 
take a 15 percent rise in salary to effect only a 1 percent decline in 
the termination rate. 

2 

Conversation with W. Dorfman, National Ce^nter for Educational 
Statistics. 
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and one cannot find a systematic way of inducing bad tsachers to quit 

and good teachers to stay* In addition* teraination becoioes a xnajcr 

problem only when the rates are so high that continuity Is lost and 

schools are chaotic as happens at **unattractive*' slum schools In big 

city districts 9 which serve as the port of entry into the system.^ 

Since teachers within the system generally get precedence over out* 

siders for jobs at desirable schools * in many districts new teacners 

are hired to work in the problem schools » and as soon as th^y can they 

transfer to more congenial schools. The problem is not the overall 

rate of termination but rather the insufficiently compensated burden 

of teaching in such «rhools. Al though "hardship'* pay might end the 

teacher termination problem, the alternative approach of improving the 

general conditioner^ at such schools wuld be fairer to the students » 

who presumably vould not be eligible for hardship pay. In sugi, the 

present iktes of termination provide for a reasonable Infusion cf new 

energy* without causing chaos „ Although it may be interesting to 

know future rates of termination exactly* for any practical purpose it 

is enough to kuow that they will barely begin to i^&sorb the Impending 

2 

surplus of teachers. Edv^cational administrators sihould be aware of 
the surplus* as it makes many formerly useful attitudes obsolete; how 
ever* they should not try to balance the market themselves. 



Appendix B documents the small but significant negative effect 
that turnover has on reading scores in such schoc)ls. 
2 

Other factors affecting teachiin^ m£uipower* SHich as the future of 
parochial schools «nd the ages of BCiM>ol attendar^ce* will be much tx>re 
important than the rate of turnover'. Appendix A cokitains a list of 
such factory. 
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Appendix A 

FACTORS THAT MIGHT AFFECT T E ACHER MANPOWER TRENDS 

The economic lavs of supply and demand ^ coupled with young people 
desire to work., make extreme teacher supluses unlikely. If people can 
find no Jobs in teaching, they will have to prepare for and x\ccept dif- 
ferent types of work* Other factors could also alter past rates and 
trends used In teacher manpower projections. Many of these factors 
are considered in greater detail in other reports in this series. At 
the least » th«y show the variety of forces that go into this large 
market and the fragility of trend analypls as a predictive tool. 

High School Graduates Going to College 

o Morie aspirations and money among lover class. (Lover class peopl 
may have different career patterns than middle class people — e.g*» they 
are less likely to stop teaching vhen they get married.) 

o Ctianging perception of the value of a degree. (This can go both 
ways. For many jobs, certification is becoming more necessary, but 
technological uneniployment and a strong decertification movement could 
reduce the perceived value of going to school, or of certain majors.) 

o Counterculture (other escapes from home are nov possible). 

o Draft, GI Bill (their termination vlll reduce the number of peopl 
in college, but only the one-fourth of nev teachers who are men). 

College Graduates Becc^roing Teachers and Staying Teachers 

o School conditions: salaries and amount of work expected; teacher 

independence , specialization, individualized instructi'^n; centralization 

or community control, desegregation. 

o Fertility rates, marriage and divorce trends, women working* 

day care, part-tio« Jobs. 

o Relative ease of getting jobs: state of the rest of the economy 

vs. teacher surplus or shortage. In a tight market, fever people try 

to become teachers and feMr people quit. A teaclMng certificate is 

no longer ''insurance." 
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o Social status and roles expected of teachers. (Are teachers 
respected? Is their private life restricted?) 

Teacher Firiags 

o Upgrade quality (or **quality" as measured by advanced degrev:is). 

o Collective bargaining, strikes » and reprisals (the distinction 
between tenure and nontenure may be erased » flexibility in hiring 
special categories of teachers may continue to be difficult). 

o Attacks on tenure. 

Demand for Teachers 

o Changes in education's share of government money. (This eould 
rise through the growth of teachers as a political force, the Serrano 
decision, or money given to ghetto schools as a palliative for continued 
segregation. It could fall by the unpopularity of schools and property 
taxes, or by the growth of private schools.) 

o Fertility rates. 

o New methods (teacher's aides, technology, and voucher and other 
experiments may lead to radical changes in student-teacher ratios). 

o Changes in age of school attendance (nursery school, day care, 
earlier or later end of mandatory attendance, end of any mandatory 
attendance) . 

o Decline or collapse of parochial schools. 



BEST CO^^Y AVAILABLE 



Appendix B 

A NOTE ON THE EFFECTIVENESS OF TEACHER EXPERIENCE^ 



INTRODUCTION 

Recent studies have found a significant relationship batvean student 

2 

achieveaent and teacher experience. That is, schools vith high achiev- 
ing students tend to have a more experienced teaching staff. One viev 
of this relationship is that aore experienced teachers raise student 
achievement by better teaching. That is, in fact, a major rationale 
for salary increases based on teacher experience. Hovever, causality 
may run the other way. The average reading ability of a school my 
determine a faculty's average level of experience: Teachers nove to 

schools attended by superior test takers, and once there they seldom 

3 

return to a poorer school. From this point of vlev, teacher experi- 
ence levels are actually the result of teacher turnover — that is, of 
teacher departures from the less attractive schools. This appandix 
studies such departures in an atteapt to discriminate betveen these 
two reasons for the relationship between experience and reading scores. 

It could be argued that teacher departures cause students to have 
reduced reading ability. Any school that exports a large number of 
teachers will generally get young and Inexperienced teachers as replace* 
ments. Such teachers may not do a good Job of teaching until they 
accumulate some experience. Teacher turnover during the school year 
should be exceptionally detrimental to students. 

On the other hand, reading ability and factors related to it s\ich 
as the race and class of students may cause or Influence teadier depar- 
tures. In general, ii^ite middle-daas schools, vhere students possess 
high reading ability, are more attractive to most teachers.^ The 



This section vas written by EsMtt Keeler and John McCall. We are 
Indebted to Phoebus J. Dhrymes for his valuable suggestions and coonants. 

^See 111], 117], 1181, and IISJ. 
4 

In most school districts salaries are constant across schools for 
teachers with identical characteristics. In these circumstances the 
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connection between turnover and reading ability will be stronger if 
there are school characteristics, such as a poor plant or location near 
an airport, that impair both teacher satisfaction and student learning. 

Reading ability and teacher turnover should be jointly determined. 
Here we develop a simultaneous equation model of the relationship and 
test it on recent data from the San Diego School District. These data 
come from a file constructed at Rand from information supplied by the 
San Diego City Schools Personnel Division.^ 

METHODOLOGY 

We would like to estimate teacher turnover rates and school reading 
scores simultaneously, so ordinary least squares (OLS) will not be 
appropriate. Fundamental to the validity of OLS is the assumption that 
the independent variables are uncorrelated with the stochastic distur- 
bance, and this assumption is violated whenever the equation being 
estimated by OLS belongs to a system of simultaneous equations. To 
obtain consistent estimators of the parameters of a simultaneous equa- 
tion system, we must replace OLS by a simultaneous equation estimation 

2 

procedure like two-stage least squares (2SLS). 

Let denote average reading ability at a school and be the 
turnover variable (Y^ » 1 if a teacher leaves, Y^ « 0 if the teacher 
doesn't leave). We might try the following system of simultaneous 
equations : 



xuobility of teachers among schools is best explained by a proxy wage 
system based on school quality differentials. See [11]. 

detailed discussion is presented in Section IV of [11]^ This 
file contains information on each teacher's age, sex, race or ethnic 
background, number of semester hours completed, and number of years of 
teaching experience, both within and outside the San Diego school sys- 
tem. It also contains a complete description of the mobility of teachers 
among the San Diego schools (elementary. Junior high, and senior high) 
between the 1970-1971 and 1971-1972 school years. Schools are listed 
with such student body characteristics as percentage scoring above the 
national tnedian on reading, median I.Q. , percentage of families on wel- 
fare (AFDC) and with a subjective ranking of ease of administration 
obtained from a panel of school administrators. 
2 

Roughly speaking, an estimator is consistent If Its probability 
distribution becomes more concentrated about the true value of the para- 
meter as the sample size increases. For a discussion of two-stage 
least squares estimation, see [20]. 

ERLC 
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(B.l) 



Unfortunately, even 2SLS von^t work in this case; the equations are 
essentially identical.^ To remedy this, and to control for other influ- 
ences on reading ability and teacher turnover,, we modify the equations 
by introducing the three exogenous variables: X^^, percent of AFDC 
students; teacher sex (male ■ 1, female - 0); X^, 1/ (number of 

years teaching in San Diego); and then we apply 2SLS to estimate the 

2 

as and Bs in the following sys em: 



^1 - ^0 V2 ^2h "1 

(B.2) 

^2 - ^0 ^1^1 ^2^2 ^ ^3^ ^2 • 



RESULTS 

Table B-1 reports the 2SLS estimates of the as and 3s and also the 
OLS estimates obtained when each equation in (B.2) is estimated separ- 
ately by OLS. That was done for elementary schools, junior high schools, 
and senior high schools. The OLS estimates of a^ and are negative 
and highly significant at all three levels of schooling. In other 
words, lower SES students have significantly less reading ability, and 
teacher turnover is negatively related to reading ability of schools. 



This is the "identification" problem. See [20], 

2 

The percent of AFDC is a la&a&ure of the student input into the 
school process of students from poor backgrounds. Teacher characteris- 
tics are intended to measure the propensity of the teacher to transfer. 
The functional form for teacher experience, X^, was chosen from data 

on transfers to preserve the linearity of the model. 

We also estimated a three equation system in which subjective rank- 
ing was included as a third endogenous variable. However, the 2SLS 
estimators fluctuated In an Incomprehensible manner across the elemen- 
tary. Junior high, and senior high levels. 
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Table B-1 

OLS AND 2SLS ESTIMATES OF TEACHER MOBILITY AND READING SCORES 



Parameter 





Estimate 


"o 


"l 


"2 


^0 


^1 


^2 


^3 


Elementary 
schools 


OLS 


49.8 


-.25 
(.3)^ 


-1.13 

(65) 


.09 


-.0007 
(2.3) 


.044 
(2.9) 


.062 
(2.8) 




2SLS 


52.1 


-33 
(2.5) 


-1.09 
(38) 


.11 


-.0011 
(2.9) 


.043 
(2.9) 


.059 
(2.7) 


Junior high 
schools 


OLS 


65.8 


-.35 
(.5) 


-1.68 
(90) 


.10 


-.0012 
(3.5) 


.012 
(.9) 


.081 
(2.8) 




2SLS 


67.1 


-41 
(2.4) 


-1.57 
(28) 


.11 


-.0014 
(3.7) 


.012 
(.9) 


.077 
(2.7) 


Senior high 
schools 


OLS 


69.7 


.61 
(.6) 


-2.33 
(69) 


.06 


-.0008 
(2.0) 


.024 
(1.8) 


.079 
(2.0) 




2SLS 


70.3 


-20 
(1.2) 


-2.28 
(38) 


.08 


-.0011 
(2.6) 


.024 
(1.8) 


.074 
(1.9) 



^he numbers In parentheses are the t-statlstlcs • 



From the signs of and S^t we see that inexperienced and male teachers 
are generally more likely to move, 

A new structure emerges from the 2SLS analysis. The estimate of 
becomes large, negative, and significant. The estimate of in- 
creases and becomes more significant, but the estimates of ^3 
stay about the same. This suggests that the reason more experienced 
teachers don't move as much is not just inertia but that they are al- 
ready at the schools they like. To put the size of and into 
focus, the worst sixth of San Diego elementary schools (in terms of 
subjective ranking), have percent of AFDC 30 percent higher than the 
best and turnover rates approximately 6 percent higher. The reading 
scores of those groups of schools will differ by ( .06 x 33) ■ 2 points 
because of teacher turnover and by (1.09 x 30) « 33 points because of 
student backgromds. The reading parameter 6^^ accounts for two thirds 
of the difference in turnover. The analysis suggests that teacher 
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turnover is a serious problem but that the major reason for the rela- 
tion between experience and achievement is the ability of experienced 
teachers to get to the schools of high achievers. 

The results obtained, while provocative, are tentative and, of 
course, pertain only to the San Diego School system. We plan to test 
the generality of these findings by performing similar analyses of 
comparable data for school districts in Michigan. We can also see if 
the same type of phenomenon holds across school districts. Finally, 
we will attempt to improve our empirical analyses by estimating the 
simultaneous system using three-stage least squares. 
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Appendlx C 
INCOME DIFFERENTIALS AMONG TEACHERS 

In almost all United States cchool districts, salary schedules are 
based solely on job, education, and experience • In these schedules, 
no distinctions are made between male and female or black and white. 
However, there were In fact large differentials In median Incomes In 
1960. How can these differentials be explained? One major reason Is 
the clustering of blacks and women in those teaching Jobs that get less 
pay. Elementary school teachers do not generally get as much training 
and so make substantially less than secondary school teachers. In 
addition, blacks have historically been concentrated in the poorer 
South. White males in gezieral have considerably more education than 
any of the other three groups. The percent of white male teachers 
with master's degrees is nore than twice that of white women. The 
returns for further education have not historically been as large for 
black men as for white, and the dif ficultiies in getting further educa- 
tion have been larger. 

A simple model is usedi to estimate that part of the Income differen- 
tials of teachers caused by regional, level of school, and education 
effects. Suppose that tha differential betifeen each sex-race group was 
uniform across each regiont-level of school-education cell. Then w^ 
could use the distribution-, of sex-race groups shown in Table C-1 to 
find out what the differential is. The differential between black and 
white men, for exaxq)le, would be the difference between the average of 
the white median incomes in each cell weighted by the percentage of 
black male teachers in that cell and the black male taacher's median 
income. If the black-weighted white average was equal to the black 



The NEA first proposed in 1920 that elementary and secondary sal- 
aries be figured from a unified schedule. Most districts now follow 
this policy, so that income differences are now mainly a function of 
outside work and of salary differentials based training. 
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median valuie» all the differential would be explained by differences 
in residence, education^ and level cf teaching.^ 

As is shcA^ in Table C-2, the black-weighted white ztale average 
was 5006, so 60 percent of the black-white difference in 1960 is ex- 
plained by education, level of school, and especially regional effects. 
The gap between black and white wooen is not as large, but it still 
remains $566 from other factors. Of the $367 difference, 64 percent 
is explained by education, school, and regional effects, and the re- 
nAining $131 is not explained. 

Some of the factors affecting race differentials have been narrcjw- 
ing. The major cause is regional (blacks in the South), Mit£ southern 
salaries have been catching up to the rest of the country. For xaany 
years, blacks have been steadily moving from the South. The d\ual 

2 

southern school system has been closed uovn over the last five years. 
It would be interesting to see what effect this has had on the employ- 
ment of black teachers. 

To understand the sex differential, the estimation procedure was 
applied to white women. Education and level of school effects accounted 
for 53 percent of the difference from the average white male income, 
but $772 comes from other factors. 

It is not experience that accounts for the sex differential. In 
[4], the estimated mean experience was seven yemia for men, 14 years 
for women. The median age for white women was 44.5, whereas for all 
other groups it was in the mid-30s. Indeed, the mean salary for men, 
$4665, was $43 less than the mean salary for women. 

How then do white males get the edge? First, although female 
teachers are slightly better paid than the average female professional. 



In this case, it is not aiitidiscrlmination measures that are needed 
but migration, higher southern salaries, and incentives for black 
higher education. 

2 

By lAany measures, southern schools today are less segregated th<m 
northern. In 1968, 67 percent of black southern students and 12 per- 
cent of blacJc northern students were in all-black schools. By 1971, 
only 9 percent of black southern students remained in all-black schools, 
less than the 11 percent of black northern students. 



Table C-2 



EXPLANATION OF ^KOUP DIFFEKNTIALS BY RFGION, 
SCHOOL. AND EDUCATION EFFECTS 



Group 



Yearly 
Average 

IncoM 



Male IncofDe 



Yearlv 

Aver/^ge 
of White 



Percent of Difference 
Explained by Regional, 
Education, and 
School Effects 



White Bales 



5862 



Black inalffs 



4440 



5006 



60 



White fei&ales 4208 4980 
Black females 3841 39 72* 



64 



53 



%^elghted averaj^e of vhlte fer^iate salaries* 



male teachers are considerably lover paid than laost other i&ale profes^ 
clonals.^ To get loore money, men hsve to make extra efforts. They are 
much less apt to work part-time; In 1960, some 30 percent of male 
teachers had second Jobs In the school system such as coaching and bus- 
drivings but only 6 percent of vomeo teacheis had other Jobs. More 
than half of the male teachers had outside Jobs In the sunner, but only 
8 percent of the women did. Men*s extra education, as shovn above, 
gets them more pay as ^teachers and in addition qualifies them for the 
higher paying and higher prestige administrative |>ositions. Economic 
and cultural reasons prevent women from seeking and being given leader* 
ship positions — prejudice, disinclination for the type and quantity of 
work, less need for money, and a higher value placed on time away from 
work. The number of women in administrative positions is small and 
declining. 

Nonwhites have been better able to become admlnistrstors than have 

women. According Co data in [21] the nua^er of nonwhite principals 



Social Security da\ a was used to check the spread of teachers* 
earnings. The distribution is very flat compared with that for profes- 
sionals as s %^ole. Indeed, for all sex* race -region categories^ the 
80th percentile is less than three times the IQth percentile. The 
region^ sex, and race effects noted here are stronger for other profes- 
sions than they are for teachers. 
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was about 10 percent of the total, an I jppol rit ment s to other A>-!niin is t ra- 
ti ve positions \\ave also been increasiHr;. 

The ( ivil Rights Act of 196^ ordere ! a report within two years on 
the lack of availability of equal ea^ucational opportunity in the United 
States.^ Some of the data gathered In tl^e report are useful in estima- 
ting salary differentials by race. Table C-3 gives highlights of data 

2 

pertaining to teacher characteristics «nd salaries* 

The surprising thing about the salar'ies, as about the other neasures 
of school quality analyzed in the Coleman Report, is that regional and 
city-rural differences are so much larg'?r than black-white differences. 
Ihe table shows that black elemental^ school teachers score higher on 
experience and on «^ index of prof essionali ty , and Ic^r on the teacher 
verbal-achievement score. Per-student teacher salaries are lcA»*er nation- 
wide for teachers in black schools than for teachers in white schools, 
but in metropolitan areas this can be explained by regional effects, 
as over half of the teachers in black, schools come from the South, 
whereas only 20 percent of ti»« tr«ch«rs in white schools come from the 
South. The nonmet ropoli t.un schools, and especially black nonroet ropo 1 i- 
tan schools, had much lover per-pupil salaries than metropolitan 
schools . 



For a recent reanalysis of the Coleman Report, see (10]. 

2 

This is from an analysis of the report by David Armor in [10]. 
Schools were divided into two classes by means of their majority pro- 
portions. The problems of overlap are minimized by the fact that 87 
percent of the samp^le schc^cls were more than 80 percent black or white. 
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TKE PRIKilKY AND SECOKDARY EDUCATION FILE 



INTRODUCTION 

The Rand Corporation, In connection vlth Its research for the Air 
forc«, the Office of Econoaic Opponisxlty. and New Tork City, has ob- 
tained the Social Security Adninist ration *s annual one-percent work 
history files. With support froa aeveral sources. Rand's Infonaction 
Sciences Depsrti&ent has edited and coapscted the parent files and hsa 
asseabli^d dsts for the saae individuals over time, cresting s continu- 
ous work history saxsple of the nation's covered work force. A primary 
and secondary education subfile, derived from the nstionsl file, will 
be used in support of Rand*s research for the Bureau of Educstional 
Personnel Development (BEPD) of the U.S. Office of Education. This 
sppendix will discuss the contents of the subfile and indicste the 
sdvsntsges and limitations of the subfile in terns of BEPD*s resesrch 
needs • 

THE SOCIAL SECURirf WORK HISTORY FILE 

Each yesr since 1957 the Social Security Administration has gener- 
ated s national one-percent sample of covered vsge-eamers by selecting 
the records of Individuals possessing certain combinations of digits 
in their Social Security nxmbers. Sampling of the same combination of 
digits year after yesr has assured continuity of the file--that is, 
retention of the same individuals in the sample as long as they con- 
tinue to earn income covered by the system. This siso exsisures a repre- 
aent#tive sample over tin«, since the composition of the sample sutoma>^ 
tically changfa as certain kinds of liMdividuals enter or drop out of 
the employed labor force. 



^is section VAC irritten by Stephen Csrroll, Dsvld Cremberg, and 
John KcCall. Fred J^lnnegan of Rand*s Information Sciexures Department 
hs8 b>en instrumental in our work with the Social Security file. With- 
out the aid of his knowledge and skills the work described here could 
not have been sccomplished. 
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Rand hAM gentr«t€d tvo continuous five-year 8CgMnt8 for the netlcnel 
su(>le. The first covers the period 1957 through l^bl; the second, 
lVt2 through 1966. The Soclsl Security file Is divided Into tvo sec- 
tions: enployee-genersted end en^lo/er-generated dste. The eiiployee*s 
date of birth, race, and sex are obtained froa foras filled out %/hen 
he first applied for a social security nunber amd froa correction notices 
received subsequently by the Social Security Adsdnls tratlon. Data €» 
employers are obtained froa repK>rts subaltted to the Adalnlstratlon 
by employers. These data Include the county froa %/hlch psyaents Into 
the systea are made by each eaployer. In aost Inatances this Is the 
county of eaployment. They also Include the eaployer's Identification 
nuaber, his Industry, and his quarterly vl thholdlngs , froa %^lch the 
Social Security Administration has made annual estlmatM of wages. 
The fon&at of th^ Social Security file Is presented In Table I>-1. 

Eatployee Data 

The Social Security file contains the Individual's scraai>lcd Social 
Security nutii>er. It also contains the Individual's sex and date of 
birth, given by month and year. There are four categorlea of race: 
black, vhlte, other, and unknown. The last tvo categorlea are alnute« 
Social Security Administration officials believe that aost Spanish- 
Aiserlcans have tended to record theaaelves aa vhlte vhen applying for 
Social Security nunbers. For this reason, one cannot equate black vlth 
lainorlty employment. 

Employer Data 

The data derived froM employers* reports are sequenced by year and, 
within each year, by the (scrambled) employer nu^er. That is, the 
year 1« given, eey 1QS7; then all eii|>loyer- gene rated data pertaining 
to that year are listed. The next entry is the subsequent year, 1^58 
in this example, followed by all employer-generated data for that year, 
and so on. Within each year the employers are sequenced by their unique 
employer numbers with all data pertaining to the first employer being 
given first, then all data for the second eo^loyer, and so on for all 
employers who submitted reports for that person that year. 
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Table D-1 

FORMAT OF THE SOCIAL SKCURm^ CONTINUOUS VORX HISTORY FILE* 



Enaploycc I 

Employe Data 

Enployee number (scrasi>lcd social security number) 

Race (black, white, other, or ur\knovn) 
Month of birth 
Year of birth 

Number of years for which enploynent has been recorded 

Eaployer Data 
First Year 
Date 

NudDer of eivploycrs In the year 

First Eaployer 

Employer number (scrambled) 
State and County 

Industry (standard Industrial classification) 
Schedule code 
Coverage code 

Size of employer (nunJt>er of employees) 
Wages 

Annual reported 

First quarter reported 

Second quarter reported 

Third quarter reported 

Fourth quarter reported 

Annual eatli&ated 

•The same Infon&atlon Is recorded for the second and 
subsequent employers, years, and employe^is. 



-43- 



Enqploygr N;jmber . The employer nuxii}er has been scraxobled so that 
identification of the eiaployer is impossible. Yet^ like the employee 
nunbcr, it has been scrambled consistently over tlrae. With some limita- 
tions » this permits us to determine whether an individual was employed 
by the same employer throughout a given period. 

S tate and County . The state and county of employment records the 
location of the office through which reports are made by the employer 
to the Social Security Administration. 

Industry . Code numbers based on the Standard Industrial Classifi- 
cation (SIC) series are used to identify a firm*s industry. Primary 
and secondary education is assigned the unique three-digit code nusi)er 
821. The industry code reported by an em(>loyer is 821 if, and only if» 
that employer is a primary or secondary school district. 

Schedule Code . The schedule code indicates v^ich of the four basic 
types of reports are filed for the individual: the civilian report, 
the military report, the farm labor report, or the household report. 
The code provides only a general occupational breakdown that is of 
little use for our purposes. 

Coverage Code . The coverage code resembles the schedule code. It 
indicates whether or not a Job is always covered by social security. 
If it is not, the code identifies the Job as belonging to one of the 
categories of Jobs that are partially covered: farm labor, state and 
local government, non-profit organizations, federal civilian agencies, 
or the military and military reserves. 

Size of Employer . The Social Security Administration warns against 
relying too heavily on employer size. This statistic was obtained by 
asking each employer, when he initially filled out forms for the Admin- 
istration, to indicate the number of employees he then had on his pay- 
roll. No effort has been made to bring this estimate up to date 
following the initial report. We believe, however, that this estimate 
is sufficiently accurate for our purposes. 

Va^e Income . The file contains two types of wage statistics for 
each Job, annual estimated wages and annual and quarterly reported 
wages. Reported wages measure taxable earnings and are equal to the 
total annual (or quarterly) wages of the individual if he has had one 
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enploytr and if his reported wages are less than his maxinun taxable 
incone • 

The Social Security Adsdoistration has estimated actual wages and 
salaries for each Job in each year using the following method: 

p 

o If reported wages from a Job are lens than maximua taxable 
wages in any one year, reported wages are equal to esti- 
aated wages. 

o For noofarm einployinent , the "limit qxiarter" is that in 
which maximum taxable income is reached. The reported 
wages in the limit quarter or the previous quarter are 
selected, whichever is greater, and used as an estimate 
of wages in the limit end all succeeding quarters. The 
annual estimate of wages earned from a Job is obtained 
by summing the actual and estimated wages over the four 
quarters. 

Checks by the Administration's Office of Research and Statistics have 
indicated that its method of estimating annual income is generally 
reliable. 

Three problems with the wage estimates should be noted. First, 
part-time and casual employment pose difficulties « For example, it is 
theoretically impossible to tell whether a person who has reached his 
maximum taxable income before the end of the year has continued to work 
or has stopped working. The Administration assumes that he has con- 
tinued to work for all four quarters, even though he may have died or 
retired after making his full annual payment into the system. This 
assumption ia more likely to be erroneous for hi^-vage than for low- 
wage earners. 

Second, multiple employment causes a number of difficulties. No 
problem ariaes with a person who reaches his maximum taxable income in 
one Job before the end of the year and who moonlights on other Jobs 
where he does not. His annual income is simply the total of his esti- 
mated income from his first Job and reported incomes from all other Jobs 
Income may be overstated, however, for a person vho changes Jobs during 
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the year. His estimated annual income is the total of estimated incomes 
from each of the two Jobs. For his estimated income from both Jobs to 
approximate his actual income, he must not have reached his maximura 
taxable income on the first of the two Jobs. If, in fact, a man has 
changed Jobs after reaching his maximum taxable income on the first 
Job, the income from the second Job is treated as additional income 
and is added, improperly, to the estimated annual income from the first 
Job. Again, this difficulty is more likely to occur for upper-income 
than for lower- income groups. 

Finally, the income estimates are wages and salaries from covered 
employment only. They do not include income of the self-employed or 
income from investments and transfers, such as pensions and public 
assistance. Nor do they include wages and salaries paid by employers 
outside the Social Security system. 

THE PRIMARY AND SECONDARY EDUCATION SUBFILE 

The primary and secondary education subfile was created by system- 
atically searching the employer's reports of every individual included 
in the Social Security file and extracting the work history of every 
person ever reported as being en^loyed in primary and secondary educa- 
tion. The entire work history of every such person was extracted. 
This is particularly important for three reasons: First, in Che cases 
of professionals who leave .education during the 13-year period, the 
subfile indicates thair subsequent employment experiences, if any. 
Second, for professionals who enter education during the 13-year period, 
the subfile indicates their previous employment experiences, if any. 
And third, the subfile indicates professionals' part-time (or moon- 
lighting) and summer employment experiences outside education. 

The education subfile retains the employee-generated data in the 
original format. The employer-generated data, however, was reorganized 
to ease manipulation of the data in subsequent analyses. The format 
of the primary and secondary education subfile is presented in Table 
D-2. 
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Table D-2 

FORMAT OF TIIE PRIMARY AND SECONDARY EDUCATION SUBFILE^ 



Employee 1 

Employee Data 

Employee number (scrambled) 
Sex 

Race (black I white, other, or unknown) 
Year of birth 

Employer Data 

First Quarter 

Primary or Secondary School District 

District number (scrambled) 
State and County 
Size of district 
Coverage code 

Earnings (reported or imputed) 

Other Employment 

Employer number (scrambled) 

Industry (SIC) 

State and County 

Size of employer 

Earnings (reported or imputed) 



same information is recorded for the second 
and subsequent employers, years, and employees. 
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Employee Data """^ 

With two exceptions the employee data are unchanged from those des- 
cribed earlier. The month of birth and number of years for which employ- 
ment has been recorded are not useful and are dropped from the file. 

Employer Data 

The employer-generated data will initially be recorded on a quarterly 
basis. We are investigating the possibility of aggrp.gating the data to 
a school-year basis. 

For each quarter, the subfile indicates whether the individual is 
employed by a primary or secondary school district that quarter. If 
he is, the subfile goes on to indicate that district's employer code 
nuiober, location, size, and coverage code. It also records the earn- 
ings that individual received from the district that quarter. If 
reported wages from a district are less than taxable wages in any one 
year, the reported wages for each quarter of that year are equal to the 
employee's actual wages. If, however, maximum taxable income is reached 
before the fourth quarter of a year, the employer does not submit earn- 
ings reports for that individual in the subsequent quarters of that 
year. In such cases we rely on the Social Security Administration's 
estimation technique. That is, the "limit quarter'* is that in which 
maximum taxable income is reached. The reported wages in the limit 
quarter or the previous quarter are selected, whichever are greater, and 
used as an estimate of wages in the limit and all succeeding quarters. 

The subfile then indicates whether the individual was employed in 
any area other than primary or secondary education that quarter. If 
so, the employer's code number, industry, location, and size are indi- 
cated. The individual's earnings from non-educational employment are 
also recorded. In cases where a person works for two or more employers 
other than a primary or secondary school district, the code number, 
industry, location, and size of the employer from which his earnings 
were largest that quarter are recorded. However, all earnings from any 
source other than a priniary or secondary school district are aggregated 
and reported. Hence the "Other Employment Earnings" datum indicates 
the individual's earnir^gs from all sources outside education. In those 
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cases where maximum taxable income is exceeded, we again rely upon the 
Social Security Administration's estimation technique. 

Limitations of the Subfile 

The data derived from the Social Security work history file are an 
extremely rich source of information. They are, however, potentially 
misleading. The most important problem, in using the Social Security 
data is coverage. Educational professionals are, almost exclusively, 
exixq)loyees of a state or of a non-profit organization. Social Security 
coverage is not mandatory for employees in either category. The data 
are derived from a one-percent random sample of all covered educational 
professionals, and the population weights should be adjusted accordingly. 

This problem is somewhat reduced by the fact that some states have 
made Social Security coverage mandatory at least for educators in 
elementary and secondary schools. In some 28 states all educational 
professionals are covered. These states employed 50 percent of all 
U.S. public elementary school teachers and over 54 percent of all U.S. 
public secondary school teachers in 1967. (See Table D-3.) Even in 
those states where coverage is not complete, a high percentage of edu- 
cational professionals are covered by Social Security. For example, 
in 1969, 90 percent of all public elementary and eccoiiuaiy school 
teachers in Montana were included in the Social Security system. Com- 
parable figures for North Dakota and Oklahoma were 88 percent and 92 

, 2 
percent. 

We have not, as yet, been able to locate sources that identify the 
extent of Social Security coverage of educational professionals at the 
elementary and secondary school levels in the remaining 19 states. The 
Social Security Administration publishes data on the extent of coverage 



States vary in terms of the extent to \;hich coverage is mandatory. 
In some states all state employees must Join the system; in others only 
specified categories of employees must Join. We need not distinguish 
between these two circumstances so long as educational professionals 
at the elementary and secondary school levels are included in the 
latter category. 

^22]. 
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Table D-3 

STATES IN WHICH SOCIAL SECURITY COVERAGE 
OF ELEMENTARY AND SECONDARY PUBLIC 
SCHOOL PERSONNEL IS COMPLETE* 



Number of Teachers In 1967 
(000) 



state 


Elementary 


Secondary 


Alabama 


16.3 


15.7 


Arizona 


12.0 


A.l 


Arkansas 


9.8 


9.1 


Delaware 


2.6 


2.5 


Hawaii 


A.O 


2.7 


Idaho 


3.6 


3.9 


Indiana 


26.3 


21.5 


Iowa 


17.2 


13.8 


Kansas 


lA.O 


10.7 


Maryland 


19. A 


16.7 


Michigan 


A2.2 


AO.O 


Minnesota 


18. A 


19.3 


Mississippi 


11.7 


9. A 


Nebraska 


8.7 


7.0 


New Hampshire 


3.5 


2.7 


New Jersey 


36.3 


25.8 


New York 


82.8 


78.3 


North Carolina 


32.5 


15. A 


Ore^ion 


12. A 


9.5 


Pennsylvania 


A8.1 


A8.8 


South Carolina 


13.7 


11. A 


South Dakota 


6.1 


3.2 


Utah 


5.7 


5.1 


Virginia 


23.5 


18.8 


Washington 


16.8 


1A.3 


West Virginia 


8.6 


7.0 


Wisconsin 


22.7 


20.5 


Wyoming 


2.2 


2.1 



^Identification of states in which 
coverage is complete from [22]. Nuz!i>er of 
teachers in public elementary and secondary 
schools from [1]. 
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in education, which include higher as veil as eletnentary and secondary 
education. These estimates are provided in Table D-4. 

The data displayed in Table D-4 give only the xaost approxitaate indi- 
cation of the extent to which elementary and secondary public school 
personnel are covered by Social Security. Th^ data have been obtained 
from different sources and pertain to somewhat different times. Further 
the category ''education" is very broad and, generally, eleisentary and 
secondary public school teacherj account for fewer than half the per- 
sons inclu'^ed in that category. In fall 1968, there were about 33,000 
classroom teachers in Tennessee elementary and secondary public schools, 
about 43 percent of all persons in public education in that state. The 
previous March about 55,000 persons in public education in that state 
were covered by Social Security. It is clear that many Tennessee 
elementary and secondary public school teachers are covered. In fact, 
all of them may be covered. It seems likely that nearly all elementary 
and secondary public school personnel are covered in Georgia, Missouri, 
and New Mexico. Few, if any^ of these personnel are covered in Connec- 
ticut, Massachusetts, Ohio, or Rhode Island. 

We are actively searching for estimates of the extent of Social 
Security coverage among elementary and secondary public school person- 
nel in these 19 states. We also intend to generate our ov^ population 
weight!) frnm the data contained in the Social Security file. 

A second limitation of the elementary and secondary education sub- 
file is that the data do not identify either the location ^r the parti- 
culars of employment within the district. Thus we cannot identify at 
which school, on what level, or in what speciality a professional may 
be teaching. The data will not support analyses of Intradistrict per- 
sonnel flows. Accordingly, in using these data, we are limited to 
analyses of Interdlstrlct flows and flows into and out of the profession 

Third, we cannot, in general, identify particular school districts. 
We can use the area (state and county) and size codes to classify dis- 
tricts into broad categories (rural South; large, urban West; and so 
on). We can also distringuish between central city and suburban 



^23]. 
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Table 

SiAlKb IN UlilCH ScClAL b}ilKiri* CUVTRAGF 

OK LUiaMAKV A.ND CUNUAKY FlTiLIC 

SaUX^L IKKSUN'NKL MAY NOT hi COMPLETF^ 



.State 


Niuaber of Persons in Public 
Education (000) 


Total 
(Oct. 1968) 


Covered 
(Mar. 


AZ ttsk a 


6.3 


3.4 


Ldl 1 f 0 m 1 a 


391.0 


99. 3 


Colorado 


32.8 


1.2 


Conne c t i c i> t 


36.6 


0.4 


Florida 


123.2 


36.3 


G< orgla 


86.4 


81.8 


1 1 llnolfi 


193.6 


49.1 


c i 1 k K y 


39.4 


41.3 


t oii4c4 Mr^A 

L^\/WA.9 A. Altai 


77.5 


21.9 


Maine 


19.5 


4.3 


Massachusetts 


90.5 


0.0 


Missouri 


83.7 


77.9 


Nevada 


9.8 


0.4 


New Mexico 


25.3 


25,3 


Ohio 


188.3 


1.2 


Rhode Island 


15.9 


1.1 


Tennessee 


76.1 


54.9 


Texas 


222.8 


85.9 


Vermont 


9.6 


7.9 



^otal number of person* in public edu- 
cation, October 1968, from (23), Table 621» 
p. 432, Covered employed In public educa- 
tion from 124}, Table 4, p. 22-23. 
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dlstrlett And, thereby, identify the central city districts. But ve 
cmvnnot identify, for example, particuler suburban districts.^ 

Advantages of the Subfile 

The Social Security data file and the primary and secondary educa- 
tion subfile derived from it have a number of attributes not possessed 
by any ether educational data source. Or,€ iMsjor attribute of tre sub- 
file is its sheer j^ysical size. Approximately 65.000 persons in pub- 
lic elementary and secondary education are In the sample. A data base 
of this size permits analyses of the experiences of narrovly defined 
population subgroups* The sas(»le can be divided into a nuanber of cells 
but a sufficiently large subsample in each cell remains to support 
statistical analysis . 

A second n^ajor advantage of the subfile is Its longitudinal nature. 
Up to 10 years of continuous employment experiences is available for 
paople included in the sample. Of course, for thosf^ who began work 
after 1957 or who retired (permanently) or died *^»fore 1967, we have 
fwcr years of observations. Even then, however, the data will nor- 
mally cover each person's experiences over a number of years. 

The Importance of this aspect of the s\i>file is emphasized by com- 
parison with the vast majority of data on the educational personnel 
sy«teu that Is currently available from other sources. Educational 
data are generated by a sample survey or ceiiaua at one point iu time. 
Such data can provide a detailed understanding of the state of the 
educational system at that time. But these data offer no insighit into 
the progress or laovemant of tha system. Accordingly, they are of 
limited value for projecting the future consequences of current or past 
bahavior • 

Longitudinal dat^ can support analyses of the extent to which, and 
the ways in %^ich, the current state of the educational personnel sys- 
tem la related to the previous experienced of educational professionals 



For reasons mentioned earlier, the size code is not sufficiently 
accurate to distinguish among various districts of roughly equal size. 
But it can be used to distinguish between the large central city dis- 
tricits and the much smaller si^urban district. 
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These d«t« provide a basis for the developiaent of predictive nodels of 
the educational personnel systero. 

The third major advantage of the Social Security file is that it 
indicates the etnployi&ent experiences of educational professionals 
before their entry into, and subsequent to their exit fran» the educa- 
tional personnel system. The data thus permit identification of the 
sources cf educational personnel. They also can b€ use^d to identify 
vhat happens to exiting personnel. Most important » these data can be 
used to support analyses of the economic factors that influence entry 
and exit. 
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